Purpose: Epilepsy is associated with costly unplanned health service use. The UK's National Audits of Seizure Management in Hospital found use was often clinically unnecessary, avoidable and typically led to little benefit for epilepsy management. We systematically identified how services have responded to reduce such use.
INTRODUCTION
Of chronic ambulatory care sensitive conditions (ASC), epilepsy is the UK's second most common reason for unplanned hospital use; 20% of people with epilepsy (PWE) attend a hospital emergency department (ED) each year; half are admitted (1). This use is important as whilst expensive, much is clinically unnecessary.
The 2011 and 2013 National Audits of Seizure Management in Hospitals (NASH) (2) indicated most attendees did not require the full facilities of ED; ~61% had known, rather than new epilepsy, and most had experienced uncomplicated seizures. Others (e.g.,(3)) report similar findings. Some visits by PWE were also associated with suboptimal ambulatory care, with indications that some patients were on outdated treatment regimens. Attending ED did not though typically instigate care improvements; most (80%) were not seen by a specialist at the time, and 60% were not referred to one. Unsurprisingly, ~60% of PWE therefore re-attend within 12 months (4) . In the UK, once diagnosed and prescribed treatment by a specialist, adults with epilepsy tend to be referred back to their general practitioner. They are though, meant to be referred back to specialist services as need arises (e.g., inadequate seizure control) (5) .
In view of NASH's findings, calls for health organisations to innovate to improve care quality arose.
However, it is unknown whether they have translated into action and what the nature of any change was. This information is needed to interpret any care improvements that may or may not be identified by subsequent NASH rounds and to ensure innovations are shared. The findings will be of interest to those in the UK, as well as other European countries given EuroNASH is now occurring (6).
We completed a cross-sectional survey to systematically determine what changes services made.
MATERIALS AND METHODS

Design
A piloted online survey ran from 1 st April to 30 th June 2019 (Table 1) .
Respondents rated the priority their service assigned to reducing unplanned hospitalizations for chronic ACSs and ranked different ACSs for the priority each should be given. They reported changes their organization (or local services they worked with) had made and/or were planning to make to how PWE are cared for to reduce clinically unnecessary and/or avoidable unplanned health service use. They were asked for anticipated benefits and how service users were involved in informing the change/s.
J o u r n a l P r e -p r o o f
Neurology/neuroscience sites (n=30, 93.8%) were most likely to report changes, EDs (n=4, 15.4%) least likely.
Types of change
Eleven change types were identified. Table 2 describes them. Most addressed the care of those with established, rather than new epilepsy. They fell into three categories according to the part of the patient's care journey they focused:
Before emergency help is sought
Seventeen (25%) services reported such changes. These related to care planning; attempting to prevent a person's condition from requiring emergency help. The most widely made change was the introduction of Rapid Access clinics, providing specialist epilepsy support to patients between routine appointments as needs arose. Less common changes included implementing education for PWE on seizure first aid, andto enable more proactive and risk-stratified careaccess by specialist services between appointments to data on a person's seizure control and medication.
When person is being cared for by emergency services
Nineteen (27.9%) services reported these changes. The most common was the introduction or expansion of an acute neurology service, whereby an epilepsy nurse specialist (ENS) or neurologist was available to review ED attendees, either face-to-face or virtually. The aim being to facilitate discharge and identity support needs. Another change was the introduction by ambulance services of protocols to support non-conveyance to ED and alternative care arrangements for PWE with uncomplicated seizure presentations. Some included these persons having a telephone review by an epilepsy service within 1-5 days.
Follow-up care
Twenty three (33.8%) services reported these changes, with most expanding neurology services for those with established epilepsy. These sought to reduce waiting times for ED referrals (aim 1-4 weeks). Some services offered telephonic clinics, others face-to-face appointments but within primary care locations to increase accessibility. To further minimise referral times, one neurology service allowed EDs to directly book patients into their service's appointment slots, whilst two other services had implemented processes to automatically notify them of seizure-related ED attendances.
Usual Practice
J o u r n a l P r e -p r o o f
Nine (33.3%) of the 27 services that had not made and did not plan any changes, reported usual practice comprised at least one of the three presented service innovations ( Table 2 ). Five (18.5%) said epilepsy services were automatically informed of patients attending ED, three (11.1%) used protocols to divert people presenting with an uncomplicated seizure away from ED, and 2 (7.4%) reported medical records for PWE were accessible to ambulance staff.
Service user involvement
Of the 34 services that had implemented a change, only 7 (21.2%) had consulted service users. With respect to the changes made by services, eleven types were reported. These varied in complexity and the part of the patient's care journey they targeted. Most focused on established epilepsy, corresponding with its burden on ED. The changes typically targeted known limitations to current service provision from which ED use might ariseincluding inequality in referrals from acute to specialist epilepsy services (8) ; variable seizure first aid training provision (9); limited information sharing between specialist, acute and primary care services (10); and the challenge of a comparatively small specialist workforce being able to promptly learn of and respond to exacerbations in a patients conditions (1).
DISCUSSION
In describing the changes and their benefits, most respondents did not report that the service change had been evaluated. Thus, it remains to be seen whether they will deliver anticipated J o u r n a l P r e -p r o o f benefits. For some changes to have an effect, others might need to first occur. Access to medical records, for instance, might enable paramedics be able to confidently identify those suitable for non-conveyance to ED (10) .
Despite being a statutory obligation, few services consulted service users on changes. It is unclear therefore whether they will be acceptable to the target population. For instance, available alternative care packages may not encapsulate the things PWE want (11) .
Our survey received an excellent response rate. For services not reporting changes, we also captured the reasons (SF. 3). We asked respondents to report on changes their service or one they work with had or were planning to make. A limitation of this is that our finding on the number of services making a change might be an exaggeration since we cannot rule out 'double-counting'.
CONCLUSION
Reducing emergency hospital use by PWE is a high priority for health services in England and a number of new services have been developed. However, they have not been consistently implemented and innovation has been lacking in some areas of care. 
Educating frontline staff
For paramedics it was on seizure types, alternatives to ED and red flags; to support decision-making and improve staff confidence. For ED staff, focus was on differentiating non-epileptic attack disorder and on criteria for referral to onward services. 0 1 (3.8) 4 (12.5) 5 (7.4)
Collaborative working
Increased working between epilepsy specialists and other services caring for persons at an increased risk of seizures/epilepsy (e.g. neuro-oncology, stroke, learning disabilities) to proactively identify patients that may need support from or referral to the epilepsy service. Changes included more straightforward referrals pathways, promoting awareness of the specialist service and participation in multidisciplinary team meetings by epilepsy specialists. 0 0 4 (12.5) 4 (5.9) 5. Sharing of seizure and medication data Epilepsy services described efforts to access data on their patient's condition between scheduled appointments to identify need for review. Changes included provision of a portal where patients could upload seizure data themselves, the use of wearable seizure detection devices, and accessing data held within primary care medical records on patients' antiepileptic prescription and collection to identify issues with non-adherence and errors. The extent of coverage, comprehensives and ease of access varied. In some instances, it was in the form of access to a generic 'Summary Care Record' which as a standard includes demographics, current medication and allergies. In other instances, access was to a seizure care plan, that described the patient's usual seizure presentation/s and next of kin to help the ambulance crew interpret the normality of the presentation and facilitate nonconveyance where appropriate. In some cases, paramedics had direct access to the information whilst on scene via internet enabled mobile devices. In other instances, they needed to communicate with colleagues at a 'clinic hub' who communicated the information to them over the phone.
ED staff access to information on patients' medical history from their medical record. This came in the form of access to a seizure care plan, with the aim being that care decision could be expedited, and unnecessary investigations and admissions avoided.
3 (30.0) 0 2 (6.3) 5 (7.4)
Individual services reporting at least one of these = 19 (27.9%)
Follow-up care 9. Expansion of established epilepsy service Increased capacity to allow for shorter waiting times (aim ranged 1-8 weeks) for those with established epilepsy who were referred following an ED attendance and/ or to allow more regular patient reviews. Services noted offering additional telephone appointments, several had introduced face-to-face clinics within primary care settings to increase ease of patient access. One service also allowed EDs to directly book patients into follow-up slots to reduce time associated with booking process. Several other services had implemented a process whereby the epilepsy service was automatically notified of ED attendances for seizures. In some instances they were notified of visits only by patients under their care. In other, it was all patients. These patients' ED attendance record would be reviewed and the person contacted by the epilepsy service if needed. 
